Evolutionary study of leporid CD4 reveals a hotspot of genetic variability within the D2 domain.
CD4 is the major receptor on T helper cells involved in the uptake of human immunodeficiency virus (HIV) or simian immunodeficiency virus (SIV) into their host cells. Evolutionary studies of CD4 in primates revealed signatures of positive selection in the D1 domain that interacts with primate exogenous lentivirus gp120 proteins. Here, we studied the evolution of CD4 in lagomorphs by comparing sequences obtained for the genera Oryctolagus, Sylvilagus, Lepus, and Ochotona. Our results reveal an overall higher divergence in lagomorphs compared to primates with highest divergence in the D2 domain. A detailed analysis of a small fragment of 33 nucleotides coding for amino acids 169 to 179 in the D2 domain showed dramatic amino acid alterations with a dN/dS value of 3.2 for lagomorphs, suggesting that CD4 is under strong positive selection in this particular region. Within each leporid genus, no significant amino acid changes were observed for the D2 domain which indicates that the genetic differentiation occurred in the ancestor of each genus before the species radiation. The rabbit endogenous lentivirus type K (RELIK) found in leporids shares high structural similarity with HIV which suggests a possible interaction between RELIK and CD4. The presence of RELIK in the studied leporids, the high structural similarity to modern-day exogenous lentiviruses and the absence of exogenous lentiviruses in leporids, allows us to hypothesize that this endogenous retrovirus, that was most probably exogenous in the past, drove the divergent evolution of leporid CD4.